Objective-To investigate the effects on general practitioners' activities of a change in their remuneration from a capitation based system to a mixed fee per item and capitation based system.
-Subjects-265 General practitioners in Copenhagen city, of whom 100 were selected randomly from the 130 who agreed to participate (10 exclusions) and 326 general practitioners in Copenhagen county.
Main outcome measures-Number of consultations (face to face and by telephone) and renewals of prescriptions, diagnostic and curative services, and specialist and hospital referrals per 1000 enlisted patients in one week.
Results-Of the 75 general practitioners who completed all three sheets, four were excluded for incomplete data. Total contact rates per 1000 patients listed rose significantly compared with the rates before the change index in the city (100-0 before the change v 111-7 (95% confidence interval 106-4 to 117-4 after the change) and over the same time in the control group (100.0 v 106-0), but within a year these rates fell (to 104-2 (991-to 109-6) and 104-0 respectively). There was an increase in consultations by telephone initially but not thereafter. Rates of examinations and treatments that attracted specific additional remuneration after the change rose significantly compared with those before (diagnostic services, 138-1 (118-7 to 160-5) and 159-5 (137-8 to and curative services 194-6 (152-2 to 248.9) and 194-8 (152-3 to for second and third data collections respectively) and with the control group (diagnostic services 105-3, 107*6 and curative services 106-0, 115-0) whereas referral rates to secondary care fell (specialist referrals How best to pay doctors, especially general practitioners, has been the subject of considerable debate. Yet as Donaldson and Gerard indicated, "There is little evidence about the effect of different methods of payment on doctors' performance."' This study examines the activities of a sample of general practitioners in the city of Copenhagen when they were remunerated on a capitation basis and again in two separate periods after October 1987 when they were paid on a part fee per item basis and part capitation basis. The county ofCopenhagen surrounding the city, where the system was partly fee per item and partly capitation throughout, was used as a control.
BACKGROUND
The Danish health services are primarily a social insurance, tax based, system. All general practitioners have a contract with the public authorities, which provides for care for 95% of the population ("group 1"), who are eligible for all services during weekdays from 8 am to 4 pm. Most services, including those provided by general practitioners and hospital care, are free of charge. There are some patient copayments-for example, for medicines, physiotherapy, and dentistry. With the exception of treatment in accident and emergency departments, patients must be referred by their general practitioner if they require hospital care or treatment from specialists who practise outside hospital. On call home services, outside normal working hours, are provided in the city mainly by nongeneral practitioners and in the rest of the country by a doctor who may or may not be a general practitioner. The remaining 5% of the population have chosen a different system entailing a greater element of copayment, which gives them direct access to any general practitioner or specialist.
The fee for service part of the remuneration system outside the city before October 1987, and in the whole country thereafter, provides fees for face to face consultations, consultations by telephone, home visits, and repeat prescriptions. Additional fees are paid for about 40 special services (for example, cervical smear tests), for about 40 special laboratory investigations performed in the practice (for example, estimation of haemoglobin concentration), and for a few preventive services (for example, immunisations). The fees for preventive services were and are paid to all general practitioners in Denmark independently of those within the general remuneration system.
In the period leading up to October 1987 the general practitioners' incomes in the city fell behind those of their counterparts elsewhere in Denmark, due partly to a general increase in the number of services per person, partly to an increasing proportion of elderly persons, and partly to increasing waiting times for BMJ VOLUME 300
30 JUNE 1990 admission to hospital and a tendency to discharge hospital inpatients earlier than previously. As these general practitioners were not being compensated for this extra workload whereas those outside the city were, general practitioners in the city desired a change to the remuneration system existing in the rest of Denmark. In agreeing to the change, city authorities wanted general practitioners in the city to undertake fully the duties provided on weekdays from 8 am to 4 pm by on call doctors, as in the rest of the country, and from 1 October 1987 the system in the city was changed accordingly.
HYPOTHESES
Much has been written about "supplier induced demand"2 and doctors' behaviour with respect to income and other variables.2A We hypothesised that doctors aim at achieving a "target income" rather than at maximising their income. In this study this target income was assumed to be higher than that being earned before the change because the parties concerned expected that the new agreement would result in general practitioners in the city making up at least some of their lost income compared with general practitioners elsewhere. We further assumed that increases in activity would be greater where the opportunities for supplier inducement were greater.
Three hypotheses emerged from these considerations: (a) general practitioners in the city would increase their overall activity with greater increases, other things being equal, in those activities where they had most discretion; (b) referrals to specialists and hospitals would decrease; (c) in the short term doctors would be more likely to overshoot their target income, thereafter their overall activity falling as they realised that they could attain their target incomes without increasing their workload so much and which services were most financially rewarding.
Subjects and methods
The study was based on a follow up design with analysis before and after the change in Copenhagen city, with Copenhagen county as the control. In the city 265 general practitioners cater for a population of 470 000 and in the county 560 000 people are served by 326 general practitioners. Of 140 general practitioners agreeing to take part in the study out of all those in the city who were asked, 10 were excluded because 'they were tutors of trainees; 100 were selected randomly from the remainder.
Data were collected in three rounds: the first occurred in February/March 1987 (before the change in the remuneration system), the second in February/ March 1988, and the third in November 1988 (both after the change). In each the general practitioners were asked to complete a sheet for each patient contact-both face to face and by telephone-which they had during normal working hours in a particular week. Of the original 100 participants, 86 took part in the second round and 75 completed all three rounds. Of these 75, four had to be excluded because of incomplete data. Data were collected twice after the change on the assumption that general practitioners would take time to adjust to the new system. On some days because of holidays, illness, absence on courses, etc, a few doctors had no patient contacts. This occurred on 3%, 1%, and 2% of the days studied in the first, second, and third rounds respectively; the data were not adjusted for this. The data sheet elicited information about the age and sex of the patient; the nature of the contact (face to face consultation, telephone consultation, home visit, preventive services, and renewal of prescription); diagnosis; examinations and curative services; and referrals to specialists and to hospital. Only group 1 contacts (excluding preventive services) were used in the analysis. Home visits, accounting for 3% of the contacts, had to be excluded because no distinction could be drawn between visits to the patient's own home and those to an institution. This left 31 947 contacts for the analysis.
Additional data on the age and sex distribution of patients registered with each practice were obtained from the health authorities in Copenhagen city (these data are regularly updated). A comparison of the participating and non-participating doctors by sex and by time since graduation showed that they were similar (p>O OS).
As a control, similar data for the same periods as the three rounds in the city were obtained from the Copenhagen county authorities for all 326 general practitioners. The data were derived from the billing of fees and from the hospital routine records (referrals). They were, however, not directly available by individual practice or doctor but only on a more aggregate basis.
The basic measures used to describe changes in doctors' behaviour were the numbers of activities and contacts per week per 1000 enlisted patients. survey in the city, however, there was no significant difference compared with before the change, nor was there any significant difference compared with the change in the county. A similar pattern occurred for the rate of face to face consultations. For consultations by telephone, however, the increase remained significant at the third round, compared with the rates in the city in the first round and in the county at the third round. The rate of renewal of prescriptions showed a significant fall from the first to the second round but not compared with that in the county over the same period. The fall in the third round was even greater and by that time significantly different from the fall in the county. The data for contacts disaggregated by type of diagnosis (infectious versus non-infectious) showed similar patterns to the aggregate data (not shown). Table III differentiates activities by examinations, curative services, referrals to specialists, and referrals to hospital in the city and in the county. In the city significant increases were found in the rate of examinations and curative services between both the first and second rounds and the first and third rounds, which were significantly larger than the increases in the rates in the county. The rates of referrals to hospital and to specialists decreased significantly and the decreases in the rates were significantly different only from those in the county at the third round.
Discussion
The element of self selection inherent in the selection of the 71 doctors included in the analysis means that they might not be typical in terms of their responses. At least for sex and years since graduation, however, there were no significant differences between the participating and non-participating doctors. The nature of any bias introduced by the method of selecting the sample is difficult to predict. An earlier Curativeservices 100 194-6(152-2to248-9) 194-8(152-3to249-2) Given the design of the study we believe that the county is a very appropriate control.
The data for the city collected from special sheets completed by the general practitioners may be subject to underreporting, and this might have increased during the study. Doctors might have tired of filling in the forms, and after the change in the remuneration system there was a greater component of direct cost to the doctor in spending time completing the sheets. The results in the city may thereby underestimate the true activity of doctors at the second and third rounds of data collection.
In terms of our first hypothesis -that activity would increase overall but most in those areas where doctors had most discretion-activity indeed increased after the change. The impact was, however, more in terms ofadding on services to patients consulting their doctor than in adding on patients, when the doctor probably has less discretion.
In support of our second hypothesis-that referrals would decrease-our data showed that the general practitioners seemed to have taken the opportunity to undertake some services previously provided by the hospitals and specialists. Our third hypothesis-that of the concept of a target income higher than that previously achieved before the change-is supported by our results. Other explanations are, however, possible to account for the tendency for the level of activity to fall between the second and third rounds of the data collection after the initial increase between the first and the second rounds. For example, general practitioners may simply take time to learn about their own preferences for income and leisure under the new remuneration arrangements, and this is an important consideration; we have no knowledge ofor evidence on the appropriate learning periods.
One other important result is the substantial fall in renewals of prescriptions; this may be partly explained by some redefinition by the general practitioners of their activities because under the new scheme consultations attract higher remuneration than renewal of a prescription.
What we could not sort out separately was any effect the formal change in hours may have had on the change in general practitioners' activities. As a result of the change doctors would have become more accessible to their patients. We would have expected the effect to show in those variables which are sensitive to greater access, presumably patient contacts rather than services per patient. As the change in the patient contacts was in any case small it supports the view that the influence of the change in hours is small.
In comparing our results with those-of earlier studies one major difficulty is the general paucity of research,7 another is that many earlier studies had design weak- As the small boats then began to peel off from their circle and approach the outer harbour, all was warmth and tranquillity. It was impossible to imagine the hell which they had entered as they approached Dunkirk 50 years ago.
The following morning we took up John's offer of a ride back across the Channel with the flotilla. There were 20 dinghies in all, most of them Wayfarers (about 16 ft (5 m)). I was in a Moore's Broads dinghy-slightly larger and with a small motor for emergency use. There were two large rubber Humbers and a wooden rescue boat, a big diesel cruiser, and a couple of smaller motor boats as escorts.
The Channel is extremely busy, and crossing in a flotilla of sailing boats felt a bit like trying to cross the MI with a brood ofducklings. During the late afternoon the wind swung round to the south and by 7 pm had died completely. Our commodore in a Humber began busily chasing up stragglers and organising towing groups so that we could clear the shipping lanes and also get to Dover before dark. So we motored the final part ofour crossing and finally scurried in to reach the safety of the area inside the yellow buoys just at dusk.
It was not quite what we had planned for our weekend break, but I am delighted to have had the experience. When my future grandchildren are studying the second world war for their history GCSE not only will I have their great grandfather's photographs to show them but also their grandmother's photographs of the 50th anniversary tribute to the unselfish valour of the "little ships" and her own small participation in that tribute. It was a privilege to be there.-KATHERINE M BRADNOCK, general practice trainee, Buckinghamshire
